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Contoured Ventilation System for Metal Roofs 


Field of the Invention 


5 


This invention is related to the general field of attic and roof ventilation 


systems and more particular to a method of ventilating a metal roof using a 
contoured air permeable and resilient strip. 


running a vent along the roof ridge. Such vents are created by an open slot 
running along the roof ridge, essentially the length of the roof, which causes 
ventilation out of the attic by convection airflow and by suction from wind 
blowing across the roof. 


vent to provide passive ventilation. The soffit vents allow fresh ambient air to 
flow into the attic to equalize attic temperature and pressure with the outside. 
As stale hot air is withdrawn from the ridge slot vent by convection and/or wind 
suction, it is replaced by fresh ambient air entering the attic through the soffit 
20 vents. 

The effectiveness of the ridge vent depends upon the degree to which 
convection outflow and wind across the vent line is uninhibited by the vent 
structure. Most effective would be a completely uncovered slot, but the need 
to keep out rain water, dirt and pests requires some sort of covering or capping 
25 structure. Design consideration for a vent structure includes, therefore, an 


10 


Background of the Invention 

It has been a long known practice to ventilate attics under gable roofs by 


15 


A soffit ventilation system is frequently used in conjunction with a ridge 
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attempt to maximize convection and suction outflow while establishing an 
effective barrier against water, dirt and insect entry, creating or maintaining an 
aesthetic appearance of the roof, long term durability, low cost construction, 
and ease of installation. 
5 Differences between the various types of ridge vents are often found in 

the capping structures used over the vent slot. A description of representative 
types of ridge vents and capping structures, and attributes or problems 
associated with various types, is found in a prior patent of this inventor, U.S. 
patent 5,167,579 (Rotter). That patent discloses, as a solution to many of the 

10 problems associated with prior ridge vents, an improved roof ridge venting sys- 
tem using a unitary mat constructed of randomly-aligned synthetic fibers which 
are joined by phenolic or latex binding agents and heat cured to provide an air- 
permeable mat with a varying mesh. Cap shingles are supported by the mat and 
are nailed directly to the roof through the mat. In contrast to other vent 

15 materials, the unique features of the mat disclosed in the Rotter patent result in 
many desirable physical properties such as high tensile strength, high resiliency, 
the ability to be transported in rolls and cut to length, ease of joining strips, 
durability in local ambient conditions, and an excellent water and insect barrier. 
Moreover, it provides the aforementioned desirable features in a thin sheet to 

20 permit the vent structure to maintain a low profile along the roof. 

Although the vent disclosed in the Rotter patent has desirable applications 
in many roof types, some of its advantages begin to diminish when it is used in 
conjunction with metal roofs. Metal roofs panels have a high thermal 
conductivity and therefore expand and contract with temperature changes during 

25 the day and through the seasons. In addition, metal roofs are typically formed 
of panels having stiffening ribs in which the stiffening rib in proximity to one 
lateral edge overlaps the stiffening rib in proximity to the other lateral edge of 
the adjoining panel. It is therefore difficult to create a vent for the passage of 
air at the ridge while preventing space through which bugs and moisture can 

30 pass. It is therefore more common to have ventilation cans on the metal roof, 
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or wall vents located on gable ends of the building rather than ridge vents on 
metal roofs. 

U.S. Patent 5,352,154 (Rotter, et al.) describes a clip that are disposed 
at intervals on each of the standing seams. A plurality of air-permeable venting 
5 material section extend between adjacent clips on one side of the open slot and 
substantially fill the channels in the clips. A ridge cap overlies the venting 
material sections and spans the open slot. One shortcoming of this method of 
using the clips is that the installation is very labor intensive with each clip 
having to be installed individual and each section of venting material. 
10 Furthermore, the planar construction of the mat in the ' 154 patent does not lend 
itself to being used with panels having continues corrugation curves. 

If is desired to have a structure and method of venting ridges of metal 
roofs having stiffening ribs which is effective and not labor intensive and 
capable of working with continues corrugation curves. 

15 

Summary Of The Invention 

The invention is generally directed to a building structure adapted to 
allow for ventilation of vapors from within the structure so as to retard 
deterioration of the structure. A sloped roof has a decking and a sheet 

20 overlying the decking. The sheet has a plurality of projects projecting upward 
away from the decking. The sloped roof has a vent slot disposed along a roof 
ridge adapted to permit air from an interior space under the roof to flow 
through the slot to the exterior. A strip has a surface shaped to match the 
projections of the sheet. The strip has an air permeable and resilient portion. 

25 A ridge cap overlies the slot and the strip. The air permeable and resilient 
portion of the strip is adapted for the flow of vapors. 

In a preferred embodiment, the sheet is formed from a plurality of metal 
panels having stiffening ribs. Each panel having a pair of lateral edges. At 
least one of the stiffening ribs is in proximity to the one of the lateral edges and 

30 overlaps a stiffening rib on an adjoining panel in proximity to the other lateral 
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edge. The strip is entirely an air permeable and resilient strip constructed of 
randomly aligned synthetic fibers which are open and blended, randomly aligned 
into a web by an airflow, joined by phenolic or latex binding agents and heat 
cured to produce a varying mesh, the mat being of unitary sheet construction 
5 having no dissimilar sheets laminated or otherwise bonded together. 

Further objects, features and advantages of the present invention will 
become more apparent to those skilled in the art as the nature of the invention 
is better understood from the accompanying drawings and detailed description. 

10 Brief Description of the Drawing s 

For the purpose of illustrating the invention, the drawings show a form 

which is presently preferred; it being understood, however, that this invention 

/ 

is not limited to the .precise arrangements and instrumentalities shown. 
/ / 

FIGURE 1 is a perspective view of a portion of a roof ridge showing the 

15 installation of an embodiment of the roof ridge ventilator with the air-permeable 

resilient strip mounted on^the metal roof; 
/ / 

FIGURE 2 is^a cross-sectional view of the roof ridge ventilator 

illustrated in FIGURE 1 and taken along line 2-2; 

FIGURE 3 is a cross-sectional view of a portion of the roof ridge of 

20 FIGURE 1, showing an, embodiment of the roof ridge ventilator of the present 

invention installed thereon. The left-hand side of the figure shows an 
f 

alternative positioning of the resilient strip relative to the edge of the metal roof; 
/ 

FIGURE 4 is an enlarged perspective view of air permeable and resilient 
strip on the metal roof;^ 
25 FIGURE 5 is^an ^nlarged perspective view of an alternative embodiment 

of the air permeable ana resilient strip on a curved corrugated metal roof; 


FIGURE 6 isp cross-sectional view similar to FIGURE 2 for the curved 
corrugated metal roof; 
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FIGURE 7 is an enlarged perspective view of the air permeable and 
resilient strip on an alternative embodiment, squared wave corrugation, of the 
metal roof; ,lf 

FIGURE 8/is a cross-sectional view similar to FIGURE 2 for the squared 

waved corrugated metal roof; 

FIGURE 9 is an enlarged perspective view of an alternative embodiment 
/ 

of the air permeable arid resilient strip on an alternative metal roof; and 
/ 

FIGURE 10 is a cross-sectional view similar to FIGURE 2 for the 

L 

alternative metal roof. 


Detailed Description of the Invention 

In the drawings, like numerals are used to indicate like elements and 
primes (' and ") are used to indicate counterparts of such like elements. 
FIGURE 1 illustrates one embodiment of a roof venting system designated 
15 generally as 10, in accordance with the present invention. 

The roof venting system 10 is described in relation to a sloped roof 12 
having a decking 14 which is covered by a sheet 16 formed by a plurality of 
metal panels 18. The roof comes to a ridge 20 at a slope defined by its rafters 
22. 

20 In typical prior art metal roof construction, the metal panels 18 extend 

up to the ridge 20. The metal panels 18 at the ridge 20 are covered with a 
ridge cap 24, usually made of similar metal as the panels and installed in 
sections running along the ridge. The ventilation from under the roof is done 
using can-type ventilators or gable end vents. An open ridge vent slot is not 

25 typically found in connection with a metal roof. Consequently, in a metal roof 
which does not use ridge venting, the upper row of decking, plywood sheathing 
panels, which underlies the metal panels 18 extends right up to the ridge crest. 

Thus, the venting system 10 of this invention is similar to ridge vents 
more commonly found in asphalt shingle construction and that disclosed in 

30 metal roof ventilation system, U.S. Patent No. 5,353,154. The upper row of 
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sheathing 14 terminates approximately 3/4 to 1 inch short of the crest of the 
ridge, except at the ends of the ridge 20, therein defining an open vent slot 26. 
The vent slot 26 may be created during construction of the roof, or retro-fitted 
using a circular saw to cut a slot in the sheathing. 
5 The metal panels 18 each have a plurality of projections 28 that project 

up away from the decking 14. As known to those in the art and shown in 
Figures 2 and 4, adjacent metal panels 18 are joined together to form the sheet 
16 by overlying a pair of lateral ends 38 from adjacent panels 18. The 
projections 28 of the metal panels 18 are both a larger stiffening rib 40 and a 

10 smaller squared stiffening rib 42. The larger stiffening ribs 40 in proximity to 
the lateral edges 38 are used to overlap the adjacent panel. 

In this invention, a strip 30 has a lower surface 44 shaped to match the 
contours of the sheet 16 formed by the metal panels 18 including the projections 
28. The strip 30 is secured in proximity to an upper edge 34 of the metal 

15 panels 18 and overlies the projections 28. The strip 30 is secured to the metal 
panels 18 by an adhesive 48. 

The strip 30 has an upper surface 46 which is planar. The ridge cap 24 
is secured to the sheet 16 by a series of screw fasteners 36, preferably into one 
of the larger stiffening ribs 40 as seen in Figure 3. The thickness of the strip 

20 30 is preferably chosen such that the strip 30 slightly compressed by the ridge 
cap 24. 

The strip 30 has at least a portion that is air permeable to allow the 
passage of air to ventilate the roof. The strip 30 completely fills the space 
between the panels 18 and the ridge cap 24 to prevent water, dirt and insects 
25 from entering, but allows the passage of air. 

In a preferred embodiment as shown in Figures 1-4, the entire strip 30 
is an air permeable and resilient strip 32. Although other air-permeable mesh 
materials could be used, the preferred venting material 32 is a strip of non- 
woven synthetic fiber matting, as described in U.S. Patent 5,167,579 (Rotter), 
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which is incorporated by reference, and which further defines the properties of 
the preferred material. 

As seen in Figures 3 and 4, the relative position of the strip 30 to the 
upper edge 34 of the metal panels 18 can vary and still meet the objective of 
5 this invention. The right-hand side of Figures 3 and 4 show the strip 30 
extending beyond the upper edge 34 of the metal panels 18. As seen in Figure 
3, the strip 30 overlaps slightly the vent slot 26 in the ridge 20. The left-hand 
side of Figures 3 and 4 show the strip 30 located slightly below or downward 
from the upper edge 34' of the metal panels 18. 

10 Figures 5 and 6 show an alternative embodiment for a metal sheet 16 

having a plurality of metal panels 18 that are a continuous curve corrugated 
shape. The continuous curve corrugated shape has a plurality of ridges 52 and 
grooves 54. The air permeable and resilient strip 32 has a lower surface 44 that 
matches the contour of the metal panels 18. (The strip 30 is entirely air 

15 permeable and resilient strip 32 in the embodiments shown, and will be referred 
to by reference numeral 32). The strip 32 is shown spaced downward or away 
from the upper edge 34 of the metal panels 18. 

The strip 32 completely fills the space between the panels 18 and the 
ridge cap 24 with a planar upper surface 46 engaging the ridge cap 24. 

20 Therefore the air permeable and resilient strip 32 prevents water, dirt and 
insects from entering, but allows the passage of air. The use of the clips of the 
'154 patent would not be feasible with a continuous curve corrugated shape, 
such as in Figures 5 and 6, or other continuous changing shaped roof. 

Figures 7 and 8 show another alternative embodiment for a metal roof 

25 having a plurality of metal panels 18 that forms a continuous uniform squared 
wave. The strip 32 has a lower surface 44 that matches the contour of the 
metal panels 18. The upper surface 46 is planar and engages the ridge cap 24. 
The strip 32 compressing slightly when the ridge cap 24 is secured to ensure a 
tight fit therein preventing water, dirt and insects from entering, but allowing 

30 the passage of air. 
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Figures 9 and 10 show another alternative embodiment for a metal roof 
having a plurality of metal panels 18. Each metal panel has a pair of large 
square wave stiffening ribs 40 in proximity to each other and adjacent to one of 
the lateral edges 38. A smaller saw tooth wave stiffening rib 42 border each 
side of the pair of large square wave stiffening ribs 40. Adjacent the other 
lateral edge 38 is a portion of a large square wave stiffening rib 40 and a large 
square wave stiffening rib 40 and the smaller .square wave stiffening rib 42 


which are overlapped by the those of the adjacent-panel 18. The remaining of 
the panel has a pattern of a smaller saw tooth wave, spaced from a series of a 
smaller saw tooth wave, a pair of larger square wave stiffening ribs, and a 
smaller saw tooth wave. The pattern is repeated. The strip 32 has a lower 
surface 44 that matches the contour of the metal panels 18. An upper surface 
46 of the air permeable and resilient strip 32 is planar and engages the ridge cap 
24. The strip 32 compressing slightly when the ridge cap 24 is secured to 
ensure a tight fit therein preventing water, dirt and insects from entering, but 
allowing the passage of air. 

It is evident from the foregoing that various modifications, which are 
apparent to those skilled in the art, can be made to the embodiments of this 
invention without departing from the spirit or scope thereof. For example, and 
not intending to list all of the possible modifications, it is apparent that fasteners 
may be substituted for the adhesive where appropriate, and different fasteners 
such as screws or adhesive for nails. In addition different materials may be 
used to accomplish the same or equivalent effect as the structures described in 
the preferred embodiments. 

The present invention may be embodied in other specific forms without 
departing from the spirit or central attributes thereof and, accordingly, reference 
should be made to the appended claims, rather than to the foregoing 
specification, as indicating the scope of the invention. 



